An aerobic, Gram-negative, ovoid to rod-shaped bacterial isolate, strain 81-2 T , was isolated from 
The genus Roseovarius was created by Labrenz et al. (1999) and, at the time of writing, included four species isolated from various sources. Roseovarius crassostreae was obtained from cultured Crassostrea virginica (Boettcher et al., 1999 (Boettcher et al., , 2005 , Roseovarius tolerans was obtained from Ekho Lake (Labrenz et al., 1999) , Roseovarius nubinhibens was isolated from seawater of coastal Georgia (González et al., 2003) and Roseovarius mucosus was isolated from a culture of the alga Alexandrium ostenfeldii KO287 (Biebl et al., 2005) . In this study, a novel strain, 81-2 T , was characterized morphologically, physiologically and biochemically, and results suggest that it should be classified as a representative of a novel species of the genus Roseovarius.
Strain 81-2 T was isolated from a polycyclic aromatic hydrocarbon-degrading bacterial consortium that was enriched using pyrene as sole carbon source. A sediment sample was obtained from the Western Pacific Ocean (16 u 59.94129 N 124 u 58.29589 E) using a multicorer sampler at a water depth of 2682 m. The sample was enriched in a 250 ml flask containing MM medium [(l 21 ) 3.5 g MgSO 4 . 7H 2 O, 0.05 g CaCl 2 , 24 g NaCl, 0.35 g KCl, 1.0 g NH 4 NO 3 , 1.0 g KH 2 PO 4 , 1.0 g K 2 HPO 4 , 0.01 g FeCl 3 , 1610 24 g ZnSO 4 . 7H 2 O, 24 mg SrCl 2 . 6H 2 O, 0.08 g KBr and 1.0 g pyrene, adjusted to pH 7.4]. After a series of transfers, a stable consortium was obtained and the culture was spread onto HLB agar plates and incubated at 28 u C for 4 days. HLB is modified Luria-Bertani medium (Sambrook et al., 1989) containing increased NaCl (24 g NaCl l
21
). Colonies with different appearances were selected for further analysis. A colony exhibiting a pink colour on HLB was purified by transferring it to new plates and designated strain 81-2 T . Pure cultures were preserved as a glycerol suspension (20 %, w/v) at 270 uC.
Bacteriochlorophyll a (Bchl a) detection was performed by spectrometric analysis of methanolic cell extracts. In the absence of light, 50 ml liquid culture was centrifuged at 5000 g for 10 min and resuspended in an ice-cold acetone/ methanol solution (7 : 2, v/v) at 220 u C for 12 h. Cell fragments were then removed by centrifugation. The characteristic absorption peaks were observed by spectrophotometric analysis at 200-900 nm.
Extraction of genomic DNA was carried out by standard methods (Ausubel et al., 1995) . The DNA G+C content was determined by HPLC after digestion of the DNA with nuclease P1 (Tamaoka & Komagata, 1984; Mesbah & Whitman, 1989 (Labrenz et al., 1998 (Labrenz et al., , 1999 ; 12, Roseobacter denitrificans DSM 7001 T (Shiba, 1991; Labrenz et al., 1999; Martens et al., 2006) ; 13, Sulfitobacter mediterraneus DSM 12244 T (Pukall et al., 1999; Martínez-Cánovas et al., 2004 T grew well on HLB medium. Colonies were whitish to faintly pink, circular, moist-appearing, convex, and had entire margins and smooth surfaces. When grown in a medium containing 10 g peptone l 21 and 5 g yeast extract l
, the strain grew readily in 2-12 % NaCl, although growth was slower at 2 and 12 % NaCl. No growth occurred in the absence of NaCl. For carbon source utilization tests (described below), a salinity of 2.4 % NaCl was used. Within the temperature range tested (4-45 u C), growth was observed throughout, with maximum growth observed at 25 u C. Growth was equally good at an initial pH between 6.2 and 8.5, but not at pH 5.2 or 9.1. Strain 81-2 T did not produce Bchl a in the dark as the characteristic absorption peak between 400 and 900 nm was not detected. Agarose gel electrophoresis of chromosomal DNA showed that strain 81-2 T contained a small plasmid that has not been reported in other species of the genus (see Supplementary  Fig. S1 in IJSEM Online). The plasmid could be digested by HindIII (Takara), giving a linear product of~5.0 kb.
A comparison of 16S rRNA gene sequences revealed highest similarities between strain 81-2 T and type strains of the following species: Rva. nubinhibens (95.8 %); Rva. crassostreae (94.4 %); Rva. tolerans (94.9 %); Rva. mucosus (94.3 %); Phaeobacter gallaeciensis (94.3 %); Roseobacter litoralis (92.7 %); and Marinovum algicola (94.4 %). The strain joined the clade comprising species of the genus Roseovarius. Following these discoveries, detailed phylogenetic analysis of strain 81-2 T and strains of species of the Roseobacter clade with validly published names was performed; the phylogenetic tree based on analysis of the 16S rRNA gene (1428 bp) indicates that strain 81-2 T , together with other Roseovarius species, formed a clearly separate group within the Roseobacter clade (Fig. 1) . The same topology was also found in trees based on maximumlikelihood and maximum-parsimony algorithms.
The oxidation of various substrates was determined by using the Biolog system as described previously (Ivanova et al., 1998) . GN2 Microplates were selected and, after adding 150 ml liquid culture with an NaCl concentration of 2.4 %, plates were incubated at 25 u C. Tests for utilization of various other organic substrates as sole carbon sources at a concentration of 0.1 % (w/v) were performed in 5 ml MM medium. Catalase and oxidase activities and the hydrolysis of starch were determined as described by Cowan & Steel (1965) . Aesculin hydrolysis and nitrate reduction were investigated as described by Lányí (1987) . Other physiological and biochemical tests were performed with the API 20E system (bioMérieux) using API medium with an NaCl concentration of 24 g l
.
Susceptibility to different antibiotics was tested on HLB plates by using discs containing the following antibiotics (mg) : fortum, 30; cefuroxime, 30; cephradin, 100; cefazolin, 30; cefalexin, 30; piperacillin, 100; carbenicillin, 100; ampicillin, 10; oxacillin, 1; penicillin, 10; erythromycin, 15; minomycin, 30; vibramycin, 30; tetracycline, 30; neomycin, 30; kanamycin, 30; gentamicin, 10; amikacin, 30; cefobid, 75; rocephin, 30; vancomycin, 30; polymyxin B, 300; ofloxacin, 5; midecamycin, 30; ciprofloxacin, 5; norfloxacin, 10; furazolidone, 300; co-trimoxazole, 75; chloromycetin, 30; and clindamycin, 2. Cell shape and motility were observed by light microscopy (Olympus). Cell size and more detailed morphology were determined by transmission electron microscopy, for which cells were suspended and absorbed on a Formvar, carbon-coated grid, then stained with phosphotungstic acid; after air-drying, the grid was examined by using an H-600 transmission electron microscope (Hitachi). Cells were motile and ovoid to rod-shaped, 0.48-0.5860.94-1.74 mm in size. In addition, cells possessed at least one subpolar flagellum (Fig. 2) .
Cellular fatty acid analysis was carried out as described by Mrozik et al. (2004) . Analysis of fatty acid methyl esters was performed on a GC-MS (QP2010; Shimadzu) equipped with an RTX-5MS column. Peaks were identified with pre-installed software, GC-MS Postrun analysis software (version 2.10; Shimadzu). The fatty acid profile of strain 81-2 T comprised unsaturated, straight-chain and hydroxy fatty acids. This fatty acid profile was similar to those of other Roseovarius species, although there were differences in the proportions of some fatty acids, perhaps because of differences in cultivation conditions (González et al., 2003; Table 2 ). As in most members of the class Alphaproteobacteria, C 18 : 1 v7c was the predominant component, amounting to more than 70 % total fatty acid content. C 12 : 0 3-OH was present in both strain 81-2 T and Rva. nubinhibens, whereas Rva. mucosus and Rva. tolerans contained C 12 : 1 3-OH.
Distance analyses consistently placed strain 81-2 T in the genus Roseovarius as shown in Fig. 1 . However, a reliability value of 59 % indicated that the branching pattern was not very stable and did not provide strong support for inclusion of this organism in the genus Roseovarius. A comparison of phenotypic characteristics showed that properties of strain 81-2 T were consistent with those of members of the genus Roseovarius (Table 1 ) and its DNA G+C content was in the range 62-64 mol% (Labrenz et al., 1999) . Thus, despite the low bootstrap value to the Roseovarius group, the above analyses support the proposal that strain 81-2 T represents a novel species of the genus Roseovarius.
In conclusion, phenotypic and phylogenetic analyses support placement of this strain as a novel species in the genus Roseovarius. The proposed name is Roseovarius pacificus sp. nov.
Description of Roseovarius pacificus sp. nov.
Roseovarius pacificus (pa.ci9fi.cus. M.L. adj. pacificus pertaining to the Pacific Ocean from which the type strain was isolated).
Cells are aerobic, non-spore-forming, Gram-negative and ovoid to rod-shaped, 0.48-0.5860.94-1.74 mm. Actively motile; at least one subpolar flagellum may be present. On HLB agar plates, small, wettish, smooth, faint pink colonies develop in 3-5 days. Optimal growth is observed at 25 u C, salinities of 2-12 % and pH between 6.2 and 8.5. There is an absolute requirement for sodium ions. Does not contain Bchl a. Cells are positive for oxidase and catalase, and negative for nitrate reduction, hydrolysis of starch and gelatin liquefaction. H 2 S and indole are not produced. In assays with the API 20E system, lysine decarboxylase is present, but b-galactosidase, arginine dihydrolase, ornithine decarboxylase, urease and tryptophan deaminase are absent. Voges-Proskauer test is positive. Oxidizes the following substrates: methyl pyruvate, monomethyl succinate, acetic acid, formic acid, a-hydroxybutyric acid, bhydroxybutyric acid, c-hydroxybutyric acid, itaconic acid, a-ketobutyric acid, a-ketoglutaric acid, a-ketovaleric acid, DL-lactic acid, propionic acid, succinic acid, succinamic acid, L-alanine, L-alanyl-glycine, L-asparagine, L-aspartic acid, L-glutamic acid, glycyl-L-glutamic acid, L-histidine, Lornithine, L-proline, L-pyroglutamic acid, L-serine, caminobutyric acid, 2-aminoethanol, ethanol and glycerol. The following carbon sources are oxidized weakly: Tween 40, cis-aconitic acid, citric acid, p-hydroxyphenylacetic acid, D-saccharic acid, bromosuccinic acid, D-alanine, DLcarnitine and urocanic acid. Susceptible to fortum, cefuroxime, cephradin, cefazolin, cefalexin, piperacillin, carbenicillin, ampicillin, penicillin G, minomycin, vibramycin, tetracycline, neomycin, kanamycin, gentamicin, amikacin, cefobid, rocephin, polymyxin B, ofloxacin, midecamycin, ciprofloxacin, norfloxacin and chloromycetin, but not to oxacillin, erythromycin, vancomycin, furazolidone, co-trimoxazole or clindamycin. The major fatty acid (.70 % total fatty acids) is C 18 : 1 v7c. Other phenotypic characteristics are given in 
